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Objective: Our objective is to document the methodology of a randomized controlled clinical
trial that demonstrates sound research methodology. The chiropractic treatment performed may
be useful to allow practitioners to adopt a similar approach when treating hip osteoarthritis.
Methods: This study is a registered, ethics-approved, single-blinded, randomized controlled
clinical trial. Recruitment included a controlled media release, phone screening, and physical
assessment to rule out nonosteoarthritic hip pain. Primary outcome measures were the
McMaster Overall Therapy Effectiveness Tool and the Western Ontario and McMaster
Universities Osteoarthritis Index, which were assessed at baseline and after 1, 3, 6, and 9
months. Participants were randomly allocated to 1 of 2 intervention groups: protocol A or B.
Protocol A received preadjustive stretches of hip musculature, followed by hip manipulation.
Protocol B received the above intervention, followed by an additional assessment and
chiropractic treatment of the lower limb kinetic chain. Participants received 9 treatments and
then after 3 months were offered an additional 6 treatments. Statistics will be performed by an
independent biostatistician.
Results: This article provides a valid and reliable protocol for a randomized controlled trial for
the treatment of hip osteoarthritis with chiropractic care. Data should be analyzed for statistical
significance to provide evidence for the efficacy of the interventions.
Conclusions: This study is an example of sound research methodology, which was scored
as excellent on the Physiotherapy Evidence Database scale. Findings may be important
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in the scope of treatment, providing evidence for conservative management options for
hip osteoarthritis.

© 2011 National University of Health Sciences.
Introduction
Osteoarthritis (OA) is a musculoskeletal disorder

that affects more than 12 million people in the United
States1,2 and 3 million people in Australia.3 Ten
percent of men and 20% of women aged between 45
and 65 years report OA,4 and this prevalence increases
with age. It is believed that 80% of people older than
75 years show radiographic evidence of OA.5 In
Australia, OA is the only musculoskeletal disorder
among the leading causes of disease burden, which
include a spectrum of physiological disorders such as
ischemic heart disease, chronic obstructive pulmonary
disease, stroke, depression, diabetes, and lung cancer.6

In the United States, OA is second only to ischemic
heart disease as a cause of work disability in men older
than 50 years and accounts for more hospitalizations
than rheumatoid arthritis each year.5

Osteoarthritis typically presents as pain in one or
more joints, loss of mobility, and decreased muscle
function and strength.1 As it is associated with the
aging population, this reduction in functional ability
leads to an inability to perform activities of daily living
such as managing personal hygiene (bathing, brushing
hair and teeth), cooking meals, dressing, and attending
social activities. Falls in the elderly are an inherent risk.
Falls threaten the independence of older people; they
are a significant cause of hospitalizations and morbidity
and even lead to mortality. Studies report the incidence
of falls in the elderly to be between 30% and 40% per
year in people older than 65, and falls are responsible
for two thirds of unintentional deaths in this age
group.7-9 Falls are a result of a complex interplay of
causes and risk factors: environmental hazards, muscle
weakness, prescription medications, arthritis, use of an
assistive device, and depression, as well as impairments
in gait, balance, cognition, and vision.9 Musculoskel-
etal aging leads to poor mobility, weakness, and
degenerative diseases.10 Specifically, a study on
HOA shows that the affected hip has evident losses
in muscle strength and muscle mass compared with the
nonaffected hip.11 Chronic disuse of the lower limb in
OA is a significant risk factor for falls in the elderly. It
is not in the scope of this publication to outline the
extensive literature on falls in the elderly; however, the
Cochrane collaboration has published reviews on
interventions preventing falls in the community12 and
nursing homes and hospitals.13

Literature supports manipulative therapy for knee14-17

and HOA18-21; however, there are no studies that have
investigated manipulative therapy of the full lower limb
kinetic chain for hip OA (HOA) despite widespread use
by manual therapists. It is believed that compensations
of biomechanical dysfunction in the musculoskeletal
system may result in change in function proximal or
distal to the primary area of pathology.22 The concept of
treating joint dysfunction within the full kinetic chain
has been promoted within the chiropractic profession;
and hence, this study shall investigate adding full lower
limb kinetic chain manipulative therapy to a similar,
previously published protocol of pre- and postmanipu-
lation stretching.18

The objective of this article is to document the
methodology of this study and provide information to
allow practitioners to adopt a similar approach when
treating HOA. Specific aims of the study include
comparing 2 protocols of chiropractic management for
the treatment of HOA and determining their efficacy
via the McMaster Overall Therapy Effectiveness (OTE)
Tool and Western Ontario and McMaster Universities
Osteoarthritis Index (WOMAC).
Methods

Design

This study is an ethics-approved, registered, large-
scale, single-blinded, randomized controlled clinical
trial. The Institutional Review Board of Cleveland
Chiropractic College gave approval for the trial to be
conducted at Cleveland Chiropractic College Los
Angeles (trial number CCCLA IRB approval
08102007). The Macquarie University Ethics Review
Committee (Human Research) gave approval for the
trial (ethics number HE22FEB2008-R05639). The
trials were registered in the United States at Clinical-
Trials.Gov (registration number NCT00523172) and
in Australia through the Australian New Zealand
Clinical Trials Registry (registration number
ACTRN12609000664246). This study has used the
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Fig 1. The Consolidated Standards of Reporting Trials flow diagram. (Color version of figure is available online.)
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Consolidated Standards of Reporting Trials check-
list,23,24 items 1 to 12 (Fig 1).

Settings

One university outpatient clinic located in LosAngeles,
CA, USA, and 2 university outpatient clinics located in
Sydney, Australia, were used for the duration of the trial.

Care providers

Senior interns, qualified in spinal and extremity
manipulative technique, were used as care providers in
this study. The care providers were selected via
volunteering to participate in a randomized controlled
trial and learning to perform a strict protocol of
chiropractic care for participants diagnosed with HOA.
Doctors of chiropractic employed as clinical supervisors
at the institutional outpatient clinics clinically supervised
the senior interns while performing treatment protocol.
Recruitment

Recruitment for the study commenced in January
2008, and the first participant was enrolled in May
2008. Recruitment was in the form of commercial
newspaper and radio advertising, a controlled media
release, free Web-based advertising, print media in the
student outpatient clinics, and attendance to local
community groups.
Participants

Interested individuals responded to an advertising
campaign calling for people who suffered hip pain.
They underwent initial phone screening to exclude
systemic conditions or contraindications to manipula-
tive therapy, that is, long-term corticosteroid use. They
then presented for a physical assessment to rule out
nonosteoarthritic hip pain. Subjects were included if
they met the inclusion and possessed no exclusion
criteria (Table 1). Inclusion criteria included meeting
the American College of Rheumatology (ACR) clinical
criteria for HOA25 and having recent radiographs
graded by an independent chiropractic academic as
having grade 1 to 3 HOA as per the Kellgren and
Lawrence radiological assessment of OA.26,27 If recent
radiographs were not available, participants had radio-
graphs taken on-site at the student outpatient clinics that
were graded and used to rule out bone pathology and for
safety of the patient before manipulative therapy.15
Informed consent

Participants signed 2 consent forms to have personal
health information published without divulging personal
identifiers (one to keep and one that was returned to the
university and the college). The informed consent form
conveyed the following information: title of the trial; the
purpose of the trial; the names of the chief investigators;
the name of the university and department conducting the



Table 1 Inclusion and exclusion criteria

Inclusion Exclusion

1. ACR guidelines for HOA 1. Significant visual,
vestibular, neurological,
peripheral, or sensory
disorders

a. Hip pain AND ≤15°
internal rotation AND
≤115° flexion

2. History of hip joint
replacement or bone
pathology

OR

3. History of lumbar
herniated disc

b. Hip pain AND ≥15°
internal rotation causing
pain AND morning
stiffness b60 min
of duration 4. Severe balance or

proprioceptive problems2. Kellgren and Lawrence
radiological assessment
of OA

5. Moderate to severe
symptoms of HOA
in both hipsa. Graded 1 to 3 HOA

6. Marked or severe
fear of manipulative
therapy and/or exercise
procedures
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research; the dissemination of the results; the possibility
of minor short-term muscular pain; in the event of
adverse affect, the access to a professional practitioner;
the right towithdraw at any time; the ethics approval; and
contact details of the Ethics Committee.
Treatment allocation

Eligible participants were randomly allocated to 1 of 2
intervention groups: protocol A or protocol B. A random
number generator was used to randomly sequence the 2
groups in allocations of 6 at a time. This reduced the
potential of uneven groups if a smaller than expected
response rate occurred. As each participant was
successfully screened, he or she was allocated in 1 of 2
ways. In Australia, the protocol was recorded (per
previous randomization as protocol A or B) on an
electronic spreadsheet that only one research assistant,
uninvolved with assessment or treatment, had access to.
Upon the participant becoming eligible, the assistant then
allocated the protocol. Hence, allocation was concealed
at the time of recruiting. In the United States, the process
was the same, using an uninvolved research assistant
with the randomized numbers (representing protocol A
or B) placed folded over in opaque envelopes and
allocated as per a patient becoming eligible.

Participants were blinded as to which intervention
they were allocated to, in an attempt to control for the
Hawthorne effect.28,29 Senior interns who administered
the treatment to the participant were not, and cannot, be
blinded to the intervention.
Assessments

Outcome measures were assessed at the initial
physical assessment; on the conclusion of 9 treatment
sessions; and after 3, 6, and 9 months by assessors blind
to patient allocation.
Outcome measures

Primary outcome measures included the McMaster
OTE Tool and the WOMAC. Secondary outcome
measures included hip range of motion measured with a
goniometer, Harris Hip Score, and the Berg Balance
Scale. The OTE is a valid and reliable 15-point
questionnaire asking whether their HOA symptoms or
overall quality of life has improved, remained the same,
or worsened since the last visit using “improved (score
+1 to +7),” “unchanged (score 0),” or “deteriorated
(score −1 to −7).” Patients indicating improvement or
worsening identify the extent of the change, answering
additional questions on a final 7-point scale from 1
(almost the same) to 7 (a very great deal better/or
worse).30,31 A +30% change with dichotomization of
this primary outcome measure (percentage improved or
not improved) will be considered a successful,
statistically and clinically significant change.30-33 The
WOMAC is self-administered and assesses the 3
dimensions of pain, disability, and joint stiffness in
knee and hip OA using 24 questions.34 Each question is
answered by the subject using a 100-mm visual analog
scale, and measures are totaled for a maximum possible
score of 2400. It has received much support for its
measure of arthritic effects on a subject.34
Protocol

Both groups received an intervention of manual
therapy. Protocol A received preadjustive stretches of
the iliopsoas, rectus femoris, tensor fascia latae,
sartorius, long adductors, and short adductors. Stretches
were followed by high-velocity, low-amplitude long-
axis traction hip pulls on the symptomatic hip. The hip
pulls were modified with internal rotation and/or
abduction where the range of motion felt restricted
(subjectively by the intern). Postadjustive active-
assisted stretches were delivered to hip musculature
such as the hip flexors, hip adductors, hip abductors,
tensor fasciae latae, piriformis and/or in the Patrick
Fabre position.18,25 Protocol B received the above
intervention, followed by an additional assessment of
the lumbar spine and ipsilateral sacroiliac, knee, ankle,
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and foot joint complexes. Any restriction in range of
motion was documented; and high-velocity, low-
amplitude manipulation; joint mobilization; and/or
post isometric stretching was performed on each
individual joint complex to restore movement.

The participants in both protocols attended college
and university outpatient clinics. They received 9
treatments (2 treatments per week for 1 month) of
approximately 15 to 20 minutes' duration. They were
reassessed at the end of 9 visits and then reassessed
again at 3, 6, and 9 months. Participants were offered an
additional 6 treatments after the 3-month assessment
point, provided at an as-needed basis, which were able
to be taken before the 9-month reassessment.
Adverse reactions

Participants' individual files include subjective,
objective, adverse effects and progress notes for each
treatment. This enables reporting of any adverse
reactions, such as muscles soreness, stiffness, pain,
and changes in gait. An important part in the reporting
of any intervention is the occurrence and prevalence of
adverse effects and should be integrated into the
methodology for all clinical trials.
Analysis

Sample size

A sample size of 51 patients per group provides very
good power for comparing percentage improvement in
the primary outcome measure of the OTE. Per previous
data, if this percentage in the manipulative (or manual)
therapy plus rehabilitation is 80% and the percentage
improvement is 50% in the rehabilitation alone group,
then 51 patients per group gives a power just less than
90% (0.88). This assumes a 2-sided test at an α level of
5%. Power is also very good for comparing pain using
the visual analog scale (a component of WOMAC) and
can be converted to a percentage score of 100.35,36

Descriptive statistics are reported as mean (SD) for
continuous outcomes and percentage for categorical
outcomes. The percentage improvement as measured by
OTE will be compared between the 2 groups using a χ2

test.35 For measurements between subjects (treatment
group) and measurements within subjects (over time), a
repeated-measures analysis of variance will be used.36

Continuous measures, such as theWOMAC, Harris Hip
Scale, and goniometry will use t tests, confidence
interval, and assessment as well as calculations of effect
size.35,36 If a preliminary graph of a continuous variable
shows a marked deviation from normality, a transfor-
mation will be examined to see if it will produce a
distribution closer to normal. Intention-to-treat analysis
will be used for all comparisons. Results will be
reported using both P values and 95% confidence
intervals. All tests will use a 2-sided α level of 0.05.
Intention-to-treat analysis will be assumed to follow
patients to analyze dropout, adverse effects, or com-
mencement of alternative treatment (ie, hip surgery).36
Discussion

We have presented the protocol for a registered,
ethics-approved, randomized controlled trial of chiro-
practic management for the full lower limb kinetic
chain for persons diagnosed with HOA. The partici-
pants of this study were diagnosed with HOA based on
established ACR25 and Kellgren-Lawrence radiograph-
ic guidelines.26 They completed a short-term (9 visits),
medium-term (3 months), and long-term (9 months)
intervention of 1 of 2 protocols. Protocol A participants
received treatment of the symptomatic hip only,
whereas protocol B participants received treatment of
the symptomatic hip as well as treatment of the lumbar
spine and sacroiliac joints, knee, and foot complexes.

The Physiotherapy Evidence Database scale of
criteria is used to rank research to determine the quality
of each publication.37 This scale is scored on 11 criteria
to give a score out of 10, with a rating of 9 to 10
considered excellent, 6 to 8 as good, 4 to 5 as fair, and 3
or less as poor methodological quality. The Physio-
therapy Evidence Database scale is a validated scale
and was developed by a Delphi Consensus by
Verhagen et al.38 This study has been scored as a 9
out of 10, which is considered excellent. The study was
unable to meet criterion 6, as therapists who adminis-
tered treatment cannot be blinded.

Findings from this study may be important in the
scope of treatment options for HOA beyond medica-
tion, exercise, and surgery. It may provide additional
conservative management options before the need for
surgical intervention. Sound methodology will provide
results that are valid and reliable and may be used in
treatment guidelines for HOA.

Limitations

Limitations exist in this study. Multiple chiropractic
interns were involved in various aspects of this study,
including physical assessment, diagnosis, and delivering
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treatment. The interns were specifically trained for this
HOA study protocol and were supervised by licensed
chiropractors employed by the tertiary institution. Argu-
ments regarding the pros and cons of this approach have
been discussed elsewhere; and it remains a possibility that
even better outcomes could be secured by fewer, highly
trained practitioners.18,21 Another limitation of using
university outpatient clinics was closures. This resulted in
some patients' return visits occurring over a slightly
extended time frame (longer than 2 weeks).
Conclusion

This article outlines a study protocol that is currently
being applied to an ethics-approved, registered, large-
scale, internationally collaborated clinical chiropractic
study. It is an example of sound research methodology
that should be applied to future clinical chiropractic
studies. The study compares the interventions of one-
region vs multiregion (the lower limb kinetic chain)
treatment of HOA. Findings of this study may be
important in the scope of treatment options for patients
and chiropractors and to provide evidence for inclusion
in management guidelines for HOA.
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